We have isolated a novel gene from Xenopus, called Mespo, which encodes a protein containing a basic helix-loop-helix (bHLH) motif characteristic of a family of transcriptional activators. Mespo expression begins at the gastrula stage and continues throughout tailbud stages; expression occurs in the presomitic mesoderm and the posterior tailbud. Mespo has high similarity to a subfamily of bHLH transcription factors involved in segmentation of the presomitic paraxial mesoderm.
Results
Segmentation is an important facet of the patterning events that set up the vertebrate body plan. In all vertebrates, segmentation of the paraxial mesoderm initiates anteriorly and progresses towards the posterior tail region of the embryo. This process of segmentation occurs in two steps (Tam and Trainor, 1994; Jacobson, 1988) . The first step involves a prepatterning of the unsegmented mesoderm into groups of cells called somitomeres (Meirer, 1979) . This prepatterning appears to be conserved across species (Jen et al., 1997) . The second step is the process of somitogenesis whereby the somitomeres become distinct somites. Somitogenesis varies greatly from one species to another, in both the process by which it occurs and the number of somites that result. In Xenopus, the cells of the somitomeres form somites by separating and turning 90 degrees relative to the anterior-posterior axis (Hamilton, 1969; Youn and Malacinski, 1981) .
Several bHLH transcription factors have been implicated as acting to establish somitomere boundaries (Jen et al., 1997) allowing somitogenesis to proceed properly. In Xenopus, the bHLH transcriptional activator Thylacine 1 is expressed in the anterior region of somitomeres and overexpression of Thylacine 1 disrupts segmentation (Sparrow et al., 1998) . In chickens, antisense depletion of cMeso-1 delays or prevents somitogenesis and leads to posterior truncations (Buchberger et al., 1998) . In mice, targeted disruption of Mesp1 and Mesp2 leads to an early lethal phenotype and a fused vertebrae phenotype, respectively (Saga et al., 1996; Saga et al., 1997) . Extra copies of the Mesp1 gene can rescue the Mesp2 mutant phenotype indicating that both Mesp1 and 2 are involved in the process of segmentation (Saga, 1998) . We have cloned a novel bHLH gene, called Mespo, which is expressed in the presomitic mesoderm and the posterior tail region of Xenopus embryos (Fig. 1A) . Within the bHLH motif region, Mespo has a high degree of identity with mouse Mesp1 and Mesp2, chicken cMeso-1, and Xenopus Thylacine 1 (54-60% identical) (Fig. 1B) . In fact, the basic DNA-binding region of the bHLH motif is identical within Mespo, Mesp1, Mesp2, and cMeso-1 proteins. Despite this high degree of similarity, Mespo does not have high enough homology overall to be the Xenopus orthologue of any known transcription factor and is thus a novel protein. The temporal expression of Mespo was analyzed by RT-PCR (Fig. 2) . The expression of Mespo begins, after the midblastula transition, during gastrulation and continues strongly throughout the tailbud stages. It is during this period of Xenopus development that the mesoderm forms (Hopwood et al., 1989a,b; Wolf et al., 1991) . Fig. 2 . The temporal expression of Mespo was analyzed by RT-PCR. RTPCRs were performed according to Wilson and Melton (1994) . The primers used were Mespo: U-GCAGAGTCTTTAGTCATTTTTACCTC/D-TCTGACTGACACACCAGGCT (24 cycles) and ODC: U-GATCATG-CACATGTCAAGCC/D-CAGGGAGAATGCCATGTTCT (20 cycles) (Bassez et al., 1990) . somites; somitogenesis begins during the neural fold stages (Nieuwkoop and Faber, 1967) . This expression profile, of Mespo, is similar to that of Thylacine 1 (Sparrow et al., 1998) .
Whole-mount in situ hybridizations illustrate localized Mespo expression in the mesoderm (Fig. 3) . Expression continues in the tail blastema. This expression pattern is similar to that of the Xenopus brachyury gene (Xbra), although Mespo expression begins later and is excluded from the dorsal mesoderm (Smith et al., 1991) .
In situ hybridizations of sectioned embryos show Mespo expression in the ventral and dorsal-lateral types of mesoderm; at the neurula stage, expression is seen in the presomitic mesoderm but not in the more dorsal notochord (Fig.  4) . Mespo expression in the tailbud is similar to that of mouse Mesp1, a gene expressed in a pattern shadowing the pathway of primordial germ cells and losing expression in cells as they move into the hindgut endoderm (Saga et al., 1996) .
In conclusion, Mespo is a gene with localized expression in the presomitic mesoderm and posterior tailbud region which codes for a protein with high homology to a subfamily of basic helix-loop-helix factors involved in segmentation.
Materials and methods
Mespo was cloned using a subtractive hybridization protocol with RNA isolated from dissected gastrula (tester) and early blastula (driver) vegetal pole region explants (Diatchenko et al., 1996) . The full-length Mespo clone was isolated by screening a stage 11 Xenopus cDNA lZAPII library (a gift from Douglas DeSimone). Positive Mespo clones were subcloned into pBluescript SK − using an in vivo excision protocol (Stratagene).
Whole-mount in situ hybridizations were performed according to the protocol of Harland (1991) , modified to include the use of BM purple substrate (Boehringer). Probes were made from the full-length Mespo clone using Megascript in vitro RNA synthesis kits and digoxigenin-UTP (Ambion). 
